The second group consisted of 10 background isolates considered to have no association 1 0 2 with the first group of samples but were also from SSIs, collected randomly from the regular 1 0 3 sample flow at the hospital. The third group comprised 10 background samples, also randomly 1 0 4 collected, from outpatients and patients admitted to the hospital with MRSA infections. These 1 0 5 isolates were sourced from blood, sputum, wound and urine specimens. In all three groups of 1 0 6 isolates, multiple samples from individual patients, labeled as "a" and "b", were taken over time 1 0 7 to serve as a control threshold for genetic similarity and relatedness. Isolates were grown on trypticase soy agar media and DNA was prepared using DNeasy Blood & Tissue Kit as described by the manufacturer (Qiagen, Valencia, CA) with the addition 1 1 3 of lysostaphin to the gram-positive extraction protocol from Qiagen. The DNA samples were 1 1 4 6 prepared for multiplexed, paired-end sequencing with a 500 base pair insert using Library to a reference, identifies SNPs and filters SNP loci based on user-defined parameters as 1 2 6 previously described [14] [15] [16] [17] [18] . NASP generated a matrix for this study by aligning sequence reads 1 2 7 from the 24 isolates to the reference genome, FPR3757 (NCBI accession number: NC_007793), 1 2 8 using Novoalign (Novocraft.com). Reads that mapped to multiple locations within the reference 1 2 9 genome were excluded from the alignments as were reads containing insertions or deletions. Read data were also used to identify the multi-sequence locus type (MLST) using SRST2 [22] . phylogeny constructed was based on 18,520 parsimony informative SNPs and revealed two 1 4 8 distinct clades (Figure 1 ). MLST analysis using WGS data identified these clades as two distinct 1 4 9 sequence types: ST5, which is known to include a major clone (commonly referred to as PFGE 1 5 0 type USA100) that is historically been associated with healthcare-acquired infections; and ST8, a 1 5 1 major clonal group of largely community-acquired strains (containing the virulent clone that is 1 5 2 commonly referred to as PFGE type USA300). ST5 and ST8 represent two distantly related 1 5 3 lineages of S. aureus that are common in hospitals across the country [23, 24]. 10 SNPs per year after strains diverge from a common ancestor due to baseline mutation alone. Given their 283 SNP separation, the isolates from the surgical team member and Case 2 had a 1 6 5 common ancestor more than 14 years prior to the surgery. Case 4, the other suspected related Additionally, in order to determine epidemiologically related and unrelated isolates using 1 7 0 WGST, a threshold was established from a set of related isolates for our study, using multiple These three isolates contained 21 SNPs among them, with no more than 10 SNPs between any 1 7 6 two isolates; however, this number is still within the predicted baseline mutation rate of S. aureus. Healthcare control samples 9a, 9b and 11 had two SNP differences separating them, Our investigation determined that the surgical team member isolate was not the source of the incidence of MRSA nosocomial infections, is still not well understood but has been 1 9 5 speculated as a source of patient infection [31, 33, 34] . Such provider to patient transmission 1 9 6 would have significant liability, reimbursement and risk management implications for both 1 9 7 providers and healthcare facilities. In this study, we used high-resolution techniques to compare 1 9 8 a MRSA isolate carried by a surgical team member to the MRSA isolates of that surgical team 1 9 9 member's patients who had post-operative SSIs. WGST confirmed that transmission events did 2 0 0 not occur between a healthcare provider and the surgical patients examined. In order to 2 0 1 determine accurate epidemiological association, background control isolates from the hospital 2 0 2 and community were compared to the suspected cluster isolates. By including these background isolates, if a transmission event had occurred, we would have observed a clear phylogenetic 2 0 4 distinction between the background isolates and the isolates involved in the transmission event. However, we identified more than 17,000 parsimony informative SNPs among the 24 isolates 2 0 6 1 0 and we did not observe a distinct grouping of the isolates that were originally thought to be 2 0 7 surgery-associated transmission events. WGST has been successfully used as a molecular epidemiology tool for numerous 2 1 0 outbreak investigations [13] [14] [15] [16] [17] [18] 35] . Our study further establishes the effectiveness of WGST for 2 1 1 epidemiological investigations within a hospital setting, which is especially critical for rapid 2 1 2 analysis during an ongoing outbreak. Interestingly, we identified a previously unrecognized 2 1 3 transmission event outside the hospital that likely would not have been discovered without 2 1 4
WGST. Furthermore, this study highlights the need for additional investigation to identify the 2 1 5 source of hospital-acquired MRSA infections, including but not limited to medical providers, 2 1 6 hospital staff members and the patient's own nasal colonization, as well as the importance of 2 1 7 source tracing to correctly identify an outbreak. Implementing the reported mutation rate within our data disqualifies our hypothesis of a isolates from the surgical team member and the respective patients. Furthermore, the high 2 2 1 resolution of WGST provides a genetic threshold to gauge relatedness between isolates collected 2 2 2 from a single patient from multiple body sites and over time in comparison to isolates from 2 2 3 unrelated patients. This genetic relatedness framework also allowed for the detection of a 2 2 4 previously unrecognized MRSA transmission event. These data also suggest importation of 2 2 5 strains circulating in other care facilities is a potential source for hospital-acquired infections. A limitation of this study is the sequencing of a single colony from the suspected source. Recent research shows the bacterial diversity within a host can impede accurate depiction of 2 2 9 1 1 transmission events [36] . Pathogen genetic diversity within a host can be widespread and may be 2 3 0 due to numerous transmissions from multiple sources [36] . Furthermore, S. aureus studies reveal 2 3 1 carriage of numerous sequence types within a single host likely due to multiple independent 2 3 2 transmissions [37, 38] . In order to account for within-host diversity and reduce the risk of falsely 2 3 3 interpreting results, it will be important to increase the sampling of isolates from the suspected 2 3 4 source in future investigations. However, the fact that none of the three SSI isolates were related 2 3 5
to one another provides evidence against a point source regardless of the single isolate sampling 2 3 6 from the surgical team member. The lack of a MRSA transmission event between the colonized surgical team member 2 4 1 and the surgical patients shown here has implications in the healthcare field, from infection 2 4 2 prevention to hospital epidemiology and healthcare reimbursement. These findings were only 2 4 3 apparent through the use of WGST. Low resolution strain typing methods like antibiogram 2 4 4 profiles may lead to erroneous conclusions, and may instigate inappropriate, costly, and 2 4 5 ineffective infection control measures as was the case here, as well as limit reimbursement for 2 4 6 inpatient services from third-party payers (e.g., CMS) [39] . The accurate determination or 2 4 7 repudiation of a healthcare-associated outbreak or cluster will prevent unnecessary, disruptive 2 4 8
